SUMMARY Three children who presented in infancy with a severe visual defect and absent or barely recordable electroretinograms, with relatively well preserved visually evoked cortical potentials, were subsequently found to have vertical and horizontal saccade palsies with head thrusts but relatively good visual acuity. These children, who were clearly different from other infants with congenital retinal dystrophy, were also developmentally delayed and had systemic motor and speech defects, but their visual prognosis was relatively good. The recognition of their saccade palsy was delayed because their poor visual attention in infancy was ascribed purely to the tapetoretinal degeneration. We consider these patients represent a clear subset of those patients who are diagnosed as having congenital retinal dystrophy or Leber's amaurosis.
Congenital retinal blindness (Leber's amaurosis), which is a common cause of blindness in children, is an inherited retinal dystrophy of variable severity. Between 10% and 18% of children in institutions for the blind suffer from this condition, which is thought to be autosomal recessive in its inheritance.' 2 The usual presentation is with suspected blindness or poor vision with nystagmus from birth or in the first few months of life. There may be photophobia, and eye poking (digito-ocular sign of Franceshetti)3 is sometimes seen. There is usually nystagmus or roving eye movements, and the pupil reactions may be sluggish or absent. The fundus is often normal or subtly abnormal when the child is examined in the first few months of life, but later a variety of abnormal fundus appearances may be seen. The fundus is often albinotic; there may be a diffusely granular appearance to the retinal pigment epithelium, and white punctate spots are sometimes seen in the periphery. 4 There may be a scattered pigmentary change, retinal arteriolar narrowing, and pallor of the optic discs. In some older patients the fundus may resemble that in typical retinitis pigmentosa. The appearance of optic disc oedema5 and 'macular colobomas"'7 has also been reported, and affected children are often hypermetropic. The diagnosis of congenital retinal dystrophy is made by the finding ofan absent or markedly reduced electroretinogram (ERG) in a child with blindness or poor vision and nystagmus from birth or Correspondence to D. S. 1. Taylor, FRCS. in the first few months of life. Other ocular abnormalities such as enophthalmos, keratoconus, and cataract are often seen in older children.
Congenital retinal blindness (CRB) has been reported in association with various systemic conditions. Mental subnormality, psychiatric disturbance, neurodevelopmental disorders, and certain structural abnormalities of the central nervous system (CNS) are said to be commoner in this condition than in the general population. The incidence of these abnormalities in CRB is, however, difficult to determine because of the differences in patient selection in different studies and also because of the different referral patterns to the various centres. Alstrom and Olson' in a large series from Sweden found no association with neurological disorders, but their cases were drawn from a school for mentally normal blind children, and therefore their results were biased against neurological or psychiatric disorder. Schappert-Kimmijser et al.2 found major neurological and psychiatric abnormalities in 25% of affected children in a large study from Holland. Other smaller studies4' -II have found a higher incidence of such abnormalities, but again this may reflect a bias in selection. Vaizey et al.,' for instance, base theirstudy on patients referred to a national paediatric neurological centre. Two recent reports'2 '3 found no major increase in the incidence of subnormality or neurological disorder in this condition. Although specific structural abnormalities of the CNS are 421 uncommon in CRB, there appears to be a definite association with hypoplasia of the cerebellum. 8 and immature cortical neurons at post-mortem examination of a 3-year-old boy with CRB.
Childhood retinal dystrophies have also been reported in association with renal abnormalities.8' 14-22 Senior and others'5 and Loken and others "' independently first described the association of a recessively inherited renal dysplasia, juvenile nephronophthisis, or medullary cystic disease and a tapetoretinal degeneration indistinguishable from Leber's amaurosis. The renal and retinal abnormalities have also been described in association with another recessively inherited condition-congenital hepatic fibrosis. 23 Various and intensive care and nasogastric feeding were required for the first 10 days. Neonatal jaundice was treated with phototherapy.
The mother, a trained nurse, suspected that he had poor vision at 6-8 weeks; nystagmus was noted at 12 weeks, and photophobia was present for the first 4 months. At 12 weeks he was admitted to the local children's hospital for investigations. He was found to have poor vision, optic atrophy, and developmental delay. A raised cytomegalovirus (CMV) titre was found and thought to be the factor responsible for his condition.
He (Fig. 3) showed a large fourth ventricle and prominent cisterna magna, and an appearance consistent with hypoplasia of the cerebellar vermis.
When examined at the age of 4 years he appeared to have good visual acuity, and there was a horizontal and vertical saccade palsy, with head thrusts similar to those seen in ocular motor apraxia used on refixation. The ERG was again absent. He was last seen in 1982, at the age of 8 years, when the visual acuity was 6/18 in each eye with hypermetropic correction. There was 'pendular' nystagmus without fast phases and an alternating divergent squint with left hypertropia. Colour vision was normal. The visual fields were reduced to 300 in each eye. Both discs were pale with attenuated vessels, and there was a mild peripheral retinal pigment epithelial disturbance but no pigment clumping. The ocular movements were again abnormal. There was difficulty in carrying out smooth pursuits, and there was an almost total saccadic defect. There appeared to be great difficulty in initiating eye movements, and eyelid closure and head thrusts were present on attempted refixation. Optokinetic nystagmus was absent, but doll's head movements were full. General assessment revealed muscle hypotonia, severe speech dyspraxia, generalised dis- turbance of motor control, disequilibrium, and low normal intelligence. CASE 2 This male child, the younger sib of case 1, was born after a normal pregnancy and delivered at term. On the second day he developed respiratory stridor and bursts of rapid respiration, especially when handled, but this soon settled. The neonatal period was otherwise uneventful. His mother noticed nystagmus and poor vision soon after birth, and for the first six months he showed little visual attention. He was first seen at the Hospital for Sick Children at 81/2 months. There was 'pendular' nystagmus, but he would follow a light, and pupil reactions were normal. Retinoscopy revealed 9 dioptres of hypermetropia in each eye. Fundus examination was normal (Fig. 4) , apart from an appearance of mild disc swelling. Fluorescein angiography showed an area of poor choroidal filling below and temporal to the optic disc, but was otherwise normal (Fig. 5 ). An ERG was of very low amplitude (2 ,uV), and the visual evoked response was normal (Fig. 6) . General examination revealed generalised hypotonia and developmental delay. Similar investigations to those performed in his sibs were all normal apart from the CT scan (Fig. 6 ) which showed a similar appearance to his sib.
When reassessed at the age of 2 years he was found to have an ocular motor abnormality similar to his brother's with a marked abnormality of saccadic eye movements. There were no large head thrusts, but head movements were used in refixation in the absence of normal saccades. The ERG was repeated, and there was a very low amplitude response of 1 or 2 ,uV. He was last seen at the age of 5 years, when his corrected vision was 6/18 right and 6/36 left. There was an alternating divergent squint, but no nystagmus in the primary position. Pursuit movements were normal, but there was a marked abnormality of horizontal and vertical saccadic movements. There was difficulty in initiating saccades, and attempts at refixation were accompanied by head movements in advance of eye movements (Fig. 7) . The normal fast component of optokinetic nystagmus was not elicited. Doll's head movements were full. Visual fields were reduced to about 45°. Fundus examination revealed normal discs and vessels but a mild peripheral retinal pigment epithelial disturbance and an unusual white deposit around both maculae (Fig. 8) . General assessment revealed low normal intelligence, a dyspractic speech abnormality, and disequilibrium and motor abnormalities similar to those of his sib. CASE 3 This male child was born after a normal pregnancy to unrelated parents by a normal delivery, and weighed _ _ 1~~,;A m~~Fig. 7b He has already thrust his headfar to the right and is (Fig. 9) . The ERG was absent, and the VER was of reduced amplitude (Fig. 2) . General examination revealed hypotonia and delayed motor development.
The following investigations were all normal: full blood count, ESR, urea and electrolytes, serum creatinine, liver function tests, plasma amino acids, plasma proteins, 'immunoglobulins, serum magnesium, phosphate and alkaline phosphatase, creatinine phosphokinase, toxoplasma, rubella, cytomegalovirus, and herpes (TORCH) screen, VDRL, skull x-ray, and chest x-ray. The serum pyruvate and lactate were minimally raised but thought to be of no significance. There were no metachromatic granules on urine examination and no vacuolated lymphocytes in the peripheral blood. CT scan was normal. A provisional diagnosis of Leber's amaurosis was made.
When he was examined again at the age of 3 years his vision was found to be better than anticipated. He would reach out for small objects, even when one or other eye was covered. Nystagmus was still present, but on this occasion he was found to have an oculomotor abnormality with poor horizontal saccades and obvious horizontal head thrusts similar to those seen in oculomotor apraxia (Fig. 10) . Vertical movements were normal. Spinning resulted in only a tonic deviation of the eyes. Fundus examination and fluorescein angiogram were normal. An ERG carried out with skin electrodes with the child awake showed an absent response, but a second ERG carried out under general anaesthetic using a gold foil electrode in the lower fornix revealed a low amplitude response (30 [V-normal 150 [tV) . General examination revealed hypotonia, generalised motor delay, and poor intellectual performance.
He was last seen at the age of 51/2 years. Because of mental retardation it was not possible to test his visual acuity formally, but he could reach out for small objects in all parts of the visual field of each eye. To confrontation his visual fields were full, and he was able to match coloured objects accurately. There was no nystagmus or squint, but both pupils reacted very sluggishly to light. There was difficulty in performing horizontal pursuit movements and a marked abnormality of horizontal saccades. Vertical movements were reasonably full. Obvious head thrusts were present on attempted refixation. No optokinetic nystagmus could be elicited. Fundus examination showed mild peripheral retinal pigment epithelial disturbance but was otherwise normal. He still has very poor motor development; he is able to support his weight but unable to walk; he has developed no speech, but has normal hearing, and is severely intellectually subnormal.
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Discussion
These three patients are of interest firstly because they are part of a subgroup of patients with CRB who retain useful vision, and secondly because they show an association of retinal dystrophy with an oculomotor disorder which is also thought to be congenital in origin. Most reports have emphasised the poor visual prognosis in CRB, but some studies have reported patients with relatively good visual acuity, when they are old enough to be formally tested.' 28 x 3 In Alstrom and Olson's study' 79% of cases had visual acuity of hand movements or worse and only 5% had visual acuity of 0. 1 (6/60) or better. There appeared to be a decline in vision in later life, which was not related to the development of lens opacities. In the study of Vaizey et al.8 6 of 27 children with CRB retained reasonable vision, and 5 could be formally tested. Three had vision between 6/36 and 6/60 and 2 had vision of 6/12 or better. Stanley et al. ' In our three cases it is unlikely that the oculomotor defect is due to a constricted visual field giving rise to poor visual fixation, because even reflex saccades were abnormal.
It is interesting that both COA and CRB have been reported in association with hypoplasia of the cerebellar vermis, and in addition cerebellar disease and tapetoretinal degeneration coexist in several conditions affecting children. Carpenter et al. 47 
